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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a photothe^^^ 
spectros cop i c 

analyzer by which a detection can be performed with high sensitivity. 

SOLUTION: A sample 30 is irradiated, via a chopper 11, a 
condensing lens 12 

and a dichroic mirror 13, with exciting light A which is output from 
an 

exciting light source 10. Thereby, a thermal lens is generated in 
the sample 

30. The sample 30 is irradiated, via a beam splitter 21, a 
condensing lens 23 

and a dichroic mirror 22, with detection light B, which is output 
from a 

detecting light source 20, from a direction opposite to the 
irradiation 

direction of the exciting light A. Thereby, signal light C is 
generated from 

the thermal lens in the sample 30. The signal light C is detected by 
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a 

detector 42 via the dichroic mirror 13, a condensing lens 40 and a 
filter 41 so 

as to be used as a current signal, the signal is converted into a 
voltage 

signal by an amplifier 43, and the voltage signal is detected by a 
lock-in 

amplifier 50 so as to be synchronized with the modulation cycle of 
the exciting 

light A at the chopper 11 • 
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x\ mmmmt't^tafi^titzimm^mmim 

mmtii^<7)mmm\^(r)Xmz^'>xm.tlmsiM 

mi I. ; t ^mLttiytmm^^mM, 

m&^mMizmi?> . t ^:mittmm i ism 
[iii*JB4] iiism.tiimmmfMzm^ixh&m 
m&^mwiz^ih. zt^mLttimsmiBm 

m^mwizmii>. ^timitt^m^iBm<D 

[000 1] 

imcom-tmwim] ^mii. mmcmmm. 
m-h:ibizj:<o^th^^mmmu mmm 
mizmmLx^tr.:m^imtiiLx. ^tiizx*)um 
^m-timf^m-^mvimizm'rh t>«-cabi>. 

[00 023 

imcom] ^miizmmmmtth. ^mn 

i±. ^mzx'ommiz^&mi^L. z<n^s^s.±mz 
mtxmmiimtL. iift^yx*«sai.. ztn 
m!^^t\>^o, i^<mmTii. ^±mzm^mm 

mi±A^^<Kci>(r)x\ BMyxtLxmuyxiWfS.^ 

i^yxcD'p^m^mz^ixm^-t^b. 
[0003] mkx^. z(^ms}}^t:mmtxm-[i 
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^^xmnm-iwtmtam'o . c<^3t^^^Ht 
hcox\ f&^mizttKxmuM.^j:m\mi^i:tkih'rhz 

mm'^%^ixxK^h. 

^mxhh, z<nmsm'rMmm.x'>.t. mmitm 

10 1 1 cH)^t:,\^-h^fifzm^mi. ^3 -y^n 1 Hci 0 

XI 1 stcios^tstii.. wt^tLtzm&mi. urn 

1 3 oiizmM^tim^^tix . ^cn's^mim.^^'t^t l 
xm^yxmrn^tih. umi3Q\,zmM^iitimiSt 

%(r)ohW^l3 0f,zl^mL^titi:i}->ntzmi. UM 

y^}V9iA\i,ziiy)WS.^ti. 

m!>mA2l.z\iXmL^j:\\ 
[0005] m\i^imi 20ti-i^^fi^tlfzm\i:, 

20 ^ti^uz X 0 mm.mix. w yx ii 3 j: o iiafc 

$^1.1.. mit^ixmrnat. mmMzx y)mm 3 0 
i<zm^^tifcm\^yx\zmw^^ti. m\i3Q^m. 
mLx%m-t, z<^wmi3oi}^^miLxm^ix 
tzm%<r>o-h. \^yii-s-)viAo<mumm^Lt: 

ov^lAHm^^LX. ^ajlsl4 2(3j;>?^^ 

^^ixh. zff)m^^iA2^zx^im^tifim^%<D 
^m\t. mm3 0^zii\^xm^^ixrcffkvyxiizmt 
fzi^cox'h*). tfz. 1 nzxiBm^^m 

mmiz^mLx^i\:rrih(r)X'hi. ^zx\ zcrimm 

30 4 2i)^(:,(r)iiiiimmi. u-y^'^ yryy 15 QI,Z 

j:Os i-Bv^-ii inzj:mmmmmizmmix 
m&^ti. •^wn-y^'f yryri 5o*>^>(!oas^jfi-t 

izm-^i^XWmi3 0m9r¥^j:-^til. 
[0006] 

"^Wi. m^cnmemizit^imtnm^ti^mix^^^ 
L*^L^*>4>s ±B^mmx'ii. mm^ti^umi 3 
0 izpit t x'CD^^mzm^xm^k isiaw?.y ^ ^ 

^'•;y¥/^X^i)<^^'tl, mtl£. mAlZTTLfzU 

1 3izi5\^xi>. mi^^<r)mMi,zx&-i^f^mzw\^m 

lz/^'y!'i^y^y\'y^Xtftffi^tl, ^LX. z<r>x 

0 =5r>'N'>y ^y'7^yvy^ xm±. 1 4 2 tj: 0 

[0 0 07] tfz. mm%iiXi/mtii^^ti^ni}mn 
1 3 oizmi-^ixHiimiiXv^mmm^^tixii 
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50 oi^timm-kfvcom.'^^mzm'yxii. mtam^ 
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[ 0 0 0 8 ] fis^ 1 3 ommmthmm 
tz.bx'h^, 

[0009] ^mm. huwMj^mmthh^^j:^ 

[00 103 

mwmii. mmtmmzm^tixm^^t\.m 

WLttzim^^i\.x\A-)]^titim^±^zm^\.^x. urn 
mmm^o^(^mm^mw.xh->x. (d 
mm:^\^i)^mm:mt. (2) i^tij3t^tii^t&^ 
tti3t«t, ommMt^toi^ti-^fifzmmtimm^z 
m^^mmmA±^^t. (4) ii)e3t«sJ:r4^co 
m^mk^tm^^hmmtX'. mtiitm>(:>^i]^ix 20 
/c^ai^^iiCf4t;Ai*$-<^i.^ai5KH?jf3t^^t. (5) 
^\^%<^mv^<^xm\<z\^'^xm.^h\B^%mm' 

[0 0 113 c:oM^^^^jistca:titf. mm 

mmzxm^fix. tm^z'^vyx^^t^L^. - 

m-mm^zx^^tih. -eLT. miii^(^m\^cox^^ 
m'>xm.thii^mi.mmi>zxm\ii^iih, 30 
itzi}^->x. mmmM^?^izi5\,^xm'^tmm<7) 
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[00 153 

<rimfmm^mm,zw(m-h, mmoywmzaw 
xn-'<rmm,z\m-'m^^\^L. w^-thw^^m 
mh . 0 1 (4. immz^h'umMtm^m'ri 
mmxhh. 

[00 1 63 sifiati!! 1 o{4. wm3 ^\z^^^yx^^ 

1 0 1 fC, ^^mzmih V-^^M.ifWMz]%\^io 

^^o^ -y^^S^-l 3*^^,^l>JiS3tB?Jt5t^mJi:. 
:.<rmmM 1 0 *»^> ai:>j$iX!^^iiS3KA$-im3 0 \,z 
mm>. '^tah'to. f-3 -yni ui. ijg^feiii o*» 
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^(n^m.tz\t'm<n^'^\^. Eii*>, muyxcnmfm. 
-^v^i&^s-rtcD-cj) I? . Ht{4^f43 oom^sr^-r 
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[0 0 2 0] zix\ ^'^9xj^ -y^^y-isaxr/ 
2 2-en-eiL{±. mm^A^m&^-t^ij^. mtama 

[ 0,0 2 1 ] ^aif|4 2*-^>tii:>3$iX)t€jSfi?5rA:'7 

^3 y^N-i i(Cck-i.®)e*ISi®tfO|ni»jfi-t^A^iUT, 
ryr4 3*»^>omE1I-t^Pias«im-s, n-y^'-fy 
Tvr 5 0 *»'^<7)tH::>jft^§ A:^-f -1. a y f a 6 o 
{4, 'eoai:'3fi^ta-:>v^TS«f43 0<oi)-tf^tf^. 
C 0 0 2 2 ] ifCs *3tl/yXXf—S/ (l)|B3tHil*P 

7 U4. ^<o±^zM^^yxi a^ii^ffitr 

2 {4, 'ec7)±(C^f43 0$:il^ii!g-ri.t<O-C^I., CI 
ii'^S7tuyXxr-i''7 lijJ:tXgmxT->^'7 2-e 
il.-5-'n{4. ;^r-i^'7OC0±tcB!{i^TtJ'5s Xf-i^' 
7 0t:^fC2v^(;iI$-ri) 3Wf\^(r)P!ix(^1I\^izh 

mmizmi'^^xhi, tti. AT-i^'7oj4. -ecT) 

'y:J'5 7-13, i^ai3ld5f>2 0*^^>^"-^ i?o^ -/i? $7 

-2 2tcii)i.*i:'i05t^j^. ^^>i^tc. r-f^D-^ -/i? 

5 7-1 3*^'^t^ttll§4 2(;PJ|.4-CW)l6^m) tc^t 
T. i:vH=l3c-t4 3tt:^|Si<7)Mtt<o:6-|6i{ct^i6^tg 

[0 0 2 3] Ztli^COo^. Xf—>>"7 0{4, ft3t^y 
X 1 2 fc J: tA"^^ 3 0 «^afS{iS 5:^7^*6 i> cOTib l> . 
mtl^yXX7—'J7 1{4. «3fei^>-xi 2^i»i&$-^ 
^ t (c J: '9a®3feAc7)|£^sf 3 O^cOHSIMfi^^HI- 
I.ii0-e&|.. t/i. iS^Xx-i>-7 2(4. m\3 0i 

[ 0 0 24 ] ^fc. ilI®3tAj^J:vm7tB'e^^-r^^<7) 

^3 o±<r,mmcr>^ii. m.uyxi 2mv^m 
yxi2tcr)mttiii^SiytM2 0bm^uyx2 3t 

<r>mz^-J^:i^i!^ xnynmfhZt tcJ: 0 , 'if-^X 

mm3o±<7}mM{m^xi/&m.mii. mm 
2 6izxmmiztti<x^^, 'r^j:hh. ^ 
^72 6{4. mm^Ai5^xfm^%B^ix^timM^ 



(4) ^^¥10-142177 

6 

X2 3, \i-l.xr^) y 9 2liiiiJ/1^^VyX25i 

3 0{cMM$iiytffiBfcJ:t/«3t^^^l®^t-S. 

ilig^A(4. r-^:7P-^-y^'$7-2 2^SiSfi. 
7ti6. ;&y<7 2 6lc%i:'Ji)aL^l^c7)-C\ S«B# (IBB 
iBf ) (c{4:5^'f :J'n^-y^S7-22 2rK3t^t^^-tl. 
i i: t tr t J: Jij63tA<^t«f43 Cvt^jg^itfiiE^ 

[0026] JjLhO J; ^ l:, *^BBtC«l.3t,^^:»-3t 

3 0^(OAI*3tSS^5VHc^^^ CcOh Lfz<7^X\ US 
)tA*«|iSif43 0 tCPJI> t t-«*^^tt5V^TfI^C t 
Iniacoy N' «/ ^' / 7 > hV ^ X3K*i||^ t Jt: ^ L t *> . 
^<^J^y9i>'y^yY/^xmt. «!HJ3S4 2fcJ:'3^ 
aj§nSwt(4=5r<. tJt*^'-7T. fi-^atCSriS.'iSt- 
^ix^'ix<7^Um3Q^<r>X%f1}^^::S.\^\<znm^fin 

mmwmx'^miSLtLfzcox. mn%c</)m!,m^ 

tm3o\,zmAthztifix%. :i<r>!^x'hm^%c</) 
^ai^5:tfi]±§-ii-2>^t*>'T'#i.. $^0(3. mm%A 
iiXif^m!,it^^fi^fLti^wM3 0M+§fL-5figfc 

mioLbifix^h, 
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(r>mi]m<r>imi,z-o\,\xmm-h. miz. mtx 

ottmm3o^u$\:^i'-=J7 2<D±izmmi, x 
r~'J7 0 mm^'^x-!Ft%mmm^j:m.^zwm3 
Q^wmM-fh. tLx. mim.2o-b^hm^ix 

, fcl^iai^tB ^ . h'-AXT- y >y 2 K ^3t^yX 2 3 
aiXfy^ 9u4 7 5 7-2 2 ^gTiS^3 0 [zMM 
^"^hbhUz. :^:<y2b\,zX^tm3 0±.<n^^^ 

^m-^^m\zmm:'&imm^£mm'm^ix^ 

40 J; 0 tc, IS^^fXr-j^'? 2 ^3Wi-^^XW^3 0<mW. 

[00 28] ^<n^. mmMi (it>i:,mtixkm^ 

3KASr, f-g -x^N-l 1 . rn^VyXl 2iiXV^^^9n 

y ^ S 7 - 1 3 ^^•CS«:f43 0 ^zmM^^hh 1 1 
tc.;&7C726^cJ:Oim30 ±(0S!>IB3\£«O^JtfiSii 

msm-^x^ttzm^ci . y^^uA v'^'^y- 
1 3. m^v-yXAomr/y ^ 11-^4 is-st, l^iti 
m2iziiOmL. ^(om^4 2i}>i^lii:hititim 
50 afi-t2rTy7-4 3t=J:')mfffi^t:S:«ib, -ecoUE 
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[0029] tLhoJ: a (ctT^ifsiS 0 tcB^if $fi|,ia 

g3t A fc J; l/^tli B cTjffli^ W^iaWf^ t3 J: t>'!iltg*^ 

^4XT-i/7 2 (CJ: 0^43 0 Sr 2<*:7E^L^*^ 
^oai:'J^t^S•3yt•a-:5'6 0^::ffiOa^■r^ nyta 

hix\i. ^Wizanh n .y ^ y r>-r 5 o t^h coaj 

[0030] <!k.{z. ^WRf<zmmmeit%m^m 
tth^zm.-^h<r>\,zimrj:wm^Mz':>^-^xmm'h. 20 

[003 1] Wm3 0^:^fihUm-^)VtlX-^-^'^y 

u-^&fflv\ cc7)3f^f7U-fi^x-is:i^i3o^m^ 
mtch ^.ttz. mmx'hh tzi^^zmm^niiU^ 

xxt-=J7 1 ^cj: osm3 o^<r>mmmmm.i3 

m^^ht3fX'^j:< . Wmx^-i^l 2 [zi: '0UM3Q 30 

a^^^e^u-s^ (02) ^^-ff-A-yA' (113) 
^m\^h<^mmx'hi>, 

[ 0 0 3 2 ] 1212 }4. :^^^zi%h'm^m»m: 

X'hh, ^ c7)df ^ tr 7 'J 8 0 (S . (t:^*cD5^;if 
7 X^co]iBg^Jt:t*> ^ 4 2 feOSB^^m 8 1 J: 8 
2*»A>^r&. -:^o^B3ipflic8l<?)liliitc{i, BffflJg^ 

^^iSL^ixxm. ^<n±.^zmn<r)^m^wiS2t^m 
s2Atiiij/s2^imm:mk^mxxwL\ti^ixxH 

0, SB3¥«8 1fcJ:l^8 2*>'IS0-^^?§fVJti:^(: 

{±. :ifit3wmxus2AiiXx/82B\i. mmsi 

A A.ssiEj 3 0 tiMX-fh-kitxnut ^rs . 
[00 33] ^(0=^ A- tr9 U -fi«58 0 Wtmz^ 

i.itmm'rtmmm.b t uzm^^(:>iii t ^ ui. 

CcO^^f^t^U-ftKSO iimnXT- 'J 7 2 iizmw^ 
ilfcl*, Kf43 0{4. SimAP8 2AS^yt:fi8 2B*> 50 
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(yims 1 Aizmx^ti. fma i Ai^fmmi^ijs 

tl. -etT, i)e3tA{4df^t7U-am8 0O^&- 

Alff^. U^*«o-C. *3t^yX;^f— i''71t3j:y 
£J:r4XT-i;7 2'?-^l-fil«#Sft(Cj:0. il^^A^J: 
UmiUm^ti^ixm^'ey y -K«^8 0 {=Attt-S 

mmmttctixh. mmytAtixx/^mt/tQ'tti 
^iumms 1 AtsiiL{;7Jfti.<o-c. xiitm.iz^ 

c 0 0 3 4 1 0354. :^mmi>%m^m^m^^ 
mt t i:>i>zm^^h(^iztm^j:M>mi-^yj^<r)mmmxh 
•3 , 03 ( a ) {4. ^(^wmi-^ yj-^(Dmmx'h o . 

03 (b) 14. ^cr)mf-\i-^y^'^CO-^S'aX'hhX^- 

^^fmmx'hi. z(Dtmi-^y^<9oii. x^^h 

^'yX9 It, 4'*g|5C;3l93A*?i5<t<otlS.OjiS^: 
BBK^-PS-CTimP 9 3 Bi> iUf 9 3 C*^tt<i>il^c± 
:^9 3i:*i\ X^-- 9■9 2^m^T'ft!iO•^i^$i^TV^ 

C:c7)J:::^9 3cO_ht(±JL9 3A$rS'5J;at;!^A- 
X?'9x94*5ft!i<^ii-Cv^|>, ;^'<--»r9 2{4. 't'iftget: 
2 A*<i§(t4>ix. § '^tc:. ^<r>lL9 2 A{z 
O^*^'^? W*i7)7L9 2 Bi6XV=9 2 CA^'iglfoilT 
V^l,. -eUT, YiivX9 1, X'^-- ^9 2. ± 

«9 3, ii^-a-i]f<.-iSvX9At^^^^h^id-z)i% 
«4s ±fi^9 3C0|ima9 3 0. X'^-lJ-g 2W?L9 2 
B. 92At3j:y92C, ^<i>t>'(C. ±|?9 30t«f4P 
9 3CJ4, >I«Jii(io^!&ioTlS^S»ri^i;^rl>. 
[0035] iiTjis^sff-A-y^'g i¥mi\,zm% 

^^9t%'ii^^wh t i>izm^^i^tih b # ui. im 
^^yA'9 oi}mxT-=J7 2izwm.^tifc:m. u,m 

3 0{4. i>i:^4P9 3BS?t:(49 3C*>^,iS^^aaSS§4> 
(=^A$ii. ^IX. iaS5KA(4lS^^^yA- 
9 0c7)X7-f H;i?7X9 l<7)M*»'c>SiHcAltU. mm 

9 A<7>mt-^(ommzx^t^ . 

ifinX. Wdt\^yXXT-=J7 li5i.X/m\Xr-=J7 

2^ix^ixmmizx^ . mwtMikimmitB^ix 
^ix-h-tmi-^ y^' 9 0 (lAifr i.{4S*^'^ii t/c 1 1 

T^j. l)^3tAi3j:Z/m7tB'?-/i'?-'tii4Sfi$4^^yA' 

9 om.9 3 A<rmmzhhwmm^zmmz?Mth<r) 

^/i. ::<?)^iPff-^yA'9 Q\,zmK^tiim\3 otm 
^mcr>^mmx'hh%^\,z\i. ^«s:r43 0{4;{?A- 

7 X 9 4 «l^ffiC3#«-r ^ «t\ SJ;^ 3 0 ^ -?-«#3fi 
[0036] *%BJ{4. ±ie^*SJB®(3RR^$aS i>iO 

•r(4=sr<a^«os3g*^-^flg-cj)i.. ^j;e.{f. mmjs^ 
umi,%^ix^ix<mw^<nmum:s.\>^\.zi^^^^ 
hm^^mm!m!^i}^hmmxnhhtK *i^bb 
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